Using both panel and cross-sectional models for 28 industrialized countries observed from 2001 to 2009, we report a number of findings regarding the determinants of the volatility of returns on cross-border asset holdings (i.e., equity and debt). Greater portfolio concentration and an increase in assets held in emerging markets lead to an elevation in earning volatility, whereas more financial integration and a greater share held in Organization for Economic Cooperation and Development countries and by the household sector cause a reduction in the return volatility. Larger asset holdings by offshore financial corporations and non-bank financial institutions cause higher market volatility, although they affect volatility in the equity and bond markets in the opposite way. Overall, both panel and cross-sectional estimations provide very similar results (albeit of different magnitude) and are robust to the endogeneity problem.
Introduction
After growing in tandem with gross domestic product (GDP) for most of the first eight decades of The surge in cross-border capital flows 2 in the first decade of the new millennium has stimulated numerous empirical investigations that can be roughly divided into two strands of literature. The first strand of the literature concentrates on the determinants of bilateral asset holdings, covering 3 the role of geography, culture and information costs (Ahearne et al. 2004 , Chan et al. 2005 , Portes and Rey 2005 ; trade (Aviat and Coeurdacier 2007, Lane and MilesiFerretti 2008) ; exchange rate risk and currency unions (Lane 2006 , Coeurdacier and Martin 2009 , De Santis and Gerard 2006 , Fidora et al. 2007 ; institutions (Vlachos 2004 , Wei and Gelos 2005 , Daude and Fratzscher 2008 and corporate governance (Dahlquist et al. 2003) as important determinants of cross-border asset holdings. Controlling for many of these determinants of international portfolios, Coeurdacier and Guibaud (2011) found that investors tend to tilt their foreign holdings towards countries that offer better diversification opportunities.
The second strand of the literature looks at the diverse patterns of foreign capital flows, including topics such as the changing nature of a country's (gross) external positions and the associated composition of international portfolios (Lane and Milesi-Ferretti 2007) , portfolio investment as a channel of international risk sharing (Sørensen et al. 2007 , Demyanyk et al. 2008 , Kose et al. 2009 , Bracke and Schmitz 2011 , 2012 and the impact of the recent financial crisis on international diversification (Vermeulen 2013 , Balli et al. 2013 . In fact, studies on international capital flows have burgeoned so rapidly in recent years that they are collectively referred to today as a completely new branch of literature, namely "Open Economy Financial Macroeconomics" (Coeurdacier and Rey 2011) .
However, all the aforementioned studies have one shortcoming in common: they remained silent on the underlying risk affecting cross-border portfolio returns. Risk, captured by the volatility in returns, is one of the two pillars of investors' risk-return profiles underlying their investment decisions. Our goal in this paper is to examine the factors that are likely to be determinants of the earning volatility in cross-border asset holdings. 4 Understanding the (major) sources of earning volatility is crucial if appropriate policy responses are to be framed, especially to minimize the potential welfare costs associated with unstable asset returns. When investment earnings are unpredictable and volatile, so is growth. Although wider swings in the performance of various asset classes create increased profit opportunities for strategies such as macro and convertible arbitrage, these short-term gains should not be traded off for a country's overall financial stability. Across the board, the equity loss from the 2008 stock market crash was so damaging that at the 2008 savings rate, it would take 18 consecutive years for the world's households to amass the lost $28.8 trillion of global wealth (McKinsey Global Institute 2009 ).
Even today, the continuing volatility in the EMU financial markets has kept the spotlight on sovereign debt burdens.
Before progressing to the main analysis of our paper, it is instructive to take a quick detour to examine the recent performance of the United States (US) stock market from a historical perspective. The US remains the world's largest foreign investor, followed by the United Kingdom (UK) and Germany. The plan of the paper is as follows: Section 2 discusses the theory, choice and construction of the variables, as well as the specifications of our empirical models. Section 3 presents our preliminary and main empirical results, while Section 4 presents robustness checks. Section 5 concludes the paper.
2 Theoretical and empirical model specifications
Theory
Our empirical model is based on a standard multi-factor international capital asset pricing model (ICAPM) which rests on global market integration and requires investors from different countries or sectors to have access to a common set of assets that receive the same price across countries. Implicit to this hypothesis is that the purchasing power parity (PPP) holds, such that the validity of market integration hypothesis is not currency-sensitive. Throughout the paper, we denominate the asset returns and country-specific components in US dollars. 5
Suppose there are L countries, where country i has N i assets, i = 1, 2, ..., L. 6 The dollardenominated return vector for country i is denoted as
.., R L ] be the N × 1 return vector of all assets in the world. The market integration hypothesis postulates that there is a set (M t+1 ) of correct global pricing kernels (m t+1 ) which can price every asset return (R j,t+1 ) in the world market. The specification of the unconditional model can be expressed as:
where p j is the price for return R j,t+1 at time t. Since m t+1 is not observable, the international asset pricing models generally use a pricing proxy, y t+1 , for m t+1 . The linear pricing proxy y t+1
can be written as:
where
global factor price vector. According to this specification, only global factors, F , are priced for assets in the world market, so that these global factors receive the same prices, b, across different countries.
Our main departure from the standard ICAPM model above is that the factors (or determinants) that are used to examine the variations in asset returns are not the traditional Fama and French (1993) global factors (i.e., excess market returns, size, book-to-market equity factors). Rather, as detailed below, our factors are characterized by country-specific components of market integration, financial concentration and investment shares in financial center and across economic sectors. Furthermore, the ICAPM literature considers volatility innovations as a risk factor priced in the cross-section of asset returns, as done by, for instance, Ang et al. (2006) . This motivates our approach to investigating the factors that mimic the market volatility. As a final remark, it must be mentioned that the y t+1 variable in Equation (2) is not an indicator of market volatility, as defined in Equations (3) and (4). Rather, the model presented above is 5 When there are deviations from PPP the exchange rate risk constitutes an additional source of risk in influencing the changes in asset prices (Adler and Dumas, 1993) . However, in our empirical analysis, the inclusion of the exchange rate volatility measure does not yield statistically significant results. 6 We follow the notation of Zhang (2006) .
only a simple representation of the ICAPM, where market volatility emerges as a significant risk factor (Campbell 1993 Tables   (Volume II) . The CPIS data provide geographical details of cross-border equity and debt holdings based on the residence of the issuer of the securities. The OECD data contain information on the returns on foreign assets (debt and equity). The portfolio returns are simply calculated by summing up equity and debt returns.
Choice of variables
Our dependent variable is the volatility of cross-border equity/bond returns. 8 Since our empirical analysis involves both panel and cross-section models, we have computed separate dependent variables for each model. For the panel model, the dependent variable is computed by taking the absolute value of the change in foreign receipts scaled by total foreign investment:
This variable is capable of capturing variations in returns over time, while scaling with total foreign investment control for cross-country heterogeneity among the industrialized countries that constitute our sample. For the cross-section model, the dependent variable refers to the 7 We thank an anonymous referee for pointing out this caveat in our paper. 8 In the OECD's Annual National Accounts Detailed Tables (Volume II) , country-level returns from international equity holdings are reported as the distributed income of corporations, which predominantly includes dividend payments (the distributed income of corporations also includes withdrawals from the income of quasicorporations), whereas country-level returns on debt holdings include interest payments received on foreign debt investments.
standard deviation (σ) of foreign receipts scaled by total foreign investment:
Our independent variables include financial integration, portfolio concentration and a set of control variables encompassing geographic regions as financial centres and economic sectors.
First, we employ a conventional measure of financial integration, specifically the sum of portfolio assets and liabilities, scaled by a country's GDP:
where FA (FL) denotes the stock of external assets (liabilities). 9 Financial integration is a commonly used indicator in the related literature, mainly to capture the substantial changes in cross-border asset trade by industrial and emerging countries observed in the previous decade.
Second, we expect that the concentration (or the degree of diversification) in investments may be an important determinant of the volatility of cross-border asset returns. Typically, securities in a concentrated portfolio are believed to be more "active" and provide better returns to investors. The CPIS data provide sufficient information that can be used to compute standard concentration measures such as the concentration ratio. In general, the n-concentration ratio is the percentage of portfolio allocations in a number (n) of the largest countries and is computed at time t as:
where θ ij is the amount of investment by country i in country j, and TFH i is the total foreign holdings of country i. We have computed concentration ratios for the top one, three, five and ten largest destination countries. Concentration ratios range from 0 to 1, with small values of this ratio indicating less concentration and vice versa.
Third, the distribution of cross-border investments into distinct groups of countries may affect the volatility of returns. We intend to investigate whether having more foreign investments in countries belonging to a certain group cause less or more volatility in returns. To examine this, CPIS data have been used to obtain the shares of investment in selected groups of non-overlapping countries, namely OECD countries, emerging market economies (EMEs) and offshore financial centres (OFCs). Fourth, an important feature of the CPIS data is the availability of asset holdings by various economic groups. There are different types of sector within a domestic economy that hold foreign assets, such as banks, non-bank financial institutions (NBFIs), governments and households; each sector has its distinct holding motives, particularly with regards to the degree of risk appetite. Therefore, for the first time in the literature, we include asset holding by different economic sectors as being likely determinants of the volatility of cross-border asset returns. A complete description of the data and related sources is provided in Table 1 ; Appendix A contains the list of various country classifications used in the analysis.
Our models thus take the following form:
where i = 1, 2, ..., N are the indices for countries and t = 1, 2, ..., T refers to time periods. VOL is the dependent variable capturing volatility in the portfolio/equity/debt returns. As discussed earlier, the dependent variable is computed separately for the panel and cross-section models.
FI is the measure for financial integration and is calculated as the sum of portfolio assets and liabilities scaled by GDP. CR is the measure of portfolio concentration, indicating the share of investments in the top five largest destination countries. RS is a set of control variables that represent the share of investments in OECD countries, EMEs and OFCs. Further, HS is a second set of control variables that indicate the asset holdings of various sectors of the domestic economy such as banks, NBFIs and households. The panel model is estimated using the pooled method developed by Beck and Katz (1995) , which uses panel-corrected standard errors to account for heteroskedasticity, panel autocorrelation and contemporaneous correlation across the units of the panel. However, the cross-section model is estimated using the ordinary least squares technique with White's (1980) heteroskedastic-consistent robust standard errors.
3 Empirical results
Preliminary results
The data at our disposal allow us to explore some interesting patterns in cross-border portfolios and equity and debt investments for the countries in our sample. Although concentration ratios have been computed for the top one, three, five and ten largest destination countries, the results presented throughout the paper are based on a concentration ratio for the top five countries due to similarities in the results with alternative concentration measures. For portfolio securities, 62% of investments, on average, are confined to the top five countries, with this value ranging between 40% (minimum) and 98% (maximum). Also, for the entire sample period, unreported results 11 show that portfolio investments by non-EMU OECD countries (about 65%) are more concentrated than those of EMU countries (about 55%).
The indicator for financial integration has a mean of 4.35, indicating that, on average, portfolio assets and liabilities represent 435% of GDP. Such a high value for this indicator is primarily because of the presence of Ireland and Luxembourg in our sample; without them, this ratio stands at merely 117%. At the country level, the financial integration ratio exhibits a maximum value of 97 for Luxembourg (the most integrated country) and a minimum value of 0.07 for Turkey (the least integrated country). The time series trend of this variable shows a considerable surge in international financial integration over the sample period. There is an increase of 116% in portfolio assets and liabilities (as a ratio of GDP) during the period 2001-2009. Even after excluding Ireland and Luxembourg, the increase in financial integration is a substantial 51%. This increase seems to be largely attributed to debt markets, which witnessed a 42% rise in debt assets and liabilities (as a ratio of GDP) compared to a 12% increase in equity assets and liabilities (as a ratio of GDP) over the sample period.
For the geographical distribution of cross-border portfolio investments, the shares of investments in OECD countries is 42%, followed by 19% for OFCs and 4% for EMEs. An interesting feature is that equity markets in EMEs and OFCs have attracted more than double the share of investments documented in debt markets, implying that from the investors' perspective, the debt instruments offered by this group of countries are not as attractive as the equities. 12 Our data also show considerable intra-regional investments by European countries -a phenomenon known in the literature as 'euro bias'. 13 For instance, about 70% of portfolio investments of EMU countries, on average, are confined within the European region, compared to about 50% of investments by non-EMU OECD countries. In comparative terms, euro bias is more evident in debt markets than in equity markets.
With regards to asset holdings by economic sectors within a domestic economy, NBFIs held 50% of cross-border portfolio assets on average, while banks held 22% and households held 9%. However, the shares of the holdings of these sectors differed considerably between equity and debt markets. Banks tend to be more involved in debt instruments than in equitiess since banking institutions held almost 31% of total debt securities compared to 7% of equity securities.
Moreover, as anticipated, the share of equity holdings by mutual funds stood at 30% compared to only 12% of total debt holdings. Similarly, households appear to be more comfortable in holding equity securities (15%) compared to debt securities (8%).
Core empirical results
Our empirical analysis begins by conducting the unit root test for all series. To this end, we apply the panel unit root test of Im et al. (2003), which does not required a balanced dataset.
The results indicate that for most series, the null hypothesis of a unit root is strongly rejected, implying that the series are stationary. In the interests of brevity, the unit root test results are not reported but are available on request.
The estimation results are presented for the dependent variable capturing volatility in cross-12 In fact, EMEs compensate investors with higher returns (i.e., a higher equity risk premium) than those observed in developed markets. See Salomons and Grootveld (2003) for related empirical evidence.
13 See, for example, Balli et al. (2010) .
border asset returns (portfolio, equity and debt returns), regressed on two base variables (financial integration and the concentration ratio) and six control variables. As mentioned earlier, these control variables comprise two sets of variables, representing (1) the share of investments in different groups of countries, such as OECD countries, EMEs and OFCs; and (2) the economic sectors of the holders of foreign assets, i.e., banks, NBFIs and households. We also include the control variables separately from our base model to investigate their effect on both the sign and loading of the base explanatory variables.
Panel estimations
Tables 3, 4 and 5 present the panel estimates for portfolio, equity and debt securities, respectively. In all cases, the dependent variable is the volatility in the portfolio/equity/debt returns computed by taking the absolute change in foreign receipts scaled by total foreign investment.
Let us begin by interpreting Table 3 . We find that a higher level of financial integration is manifested as a reduction in volatility of cross-border portfolio returns (Column 3a), whereas a higher degree of portfolio concentration in a few countries (equivalently, a less diversified portfolio) leads to an increase in the volatility of returns. These findings confirm the basic economic intuitions of portfolio choice theory at the international level (see, for example, Karolyi and Stulz 2003) . Furthermore, in a study using data from G7 countries, Bhamra et al. (2012) also documented that return volatility decreases with (greater) financial integration, while return correlation increases. We are not aware of any academic paper supporting our evidence that higher diversification causes lower return volatility using cross-border portfolio data, although our results are in agreement with the predictions of the theoretical models.
Columns 3b to 3g introduce control variables one at a time to our base model (Column 3a)
in order to examine their effect on both the sign and loading of the base explanatory variables.
As these columns show higher levels of investment in OECD countries and EMEs have opposite effects on the volatility of return on cross-border portfolio holdings. With regard to the EME effect, a likely reason is that the ebb and flow of "hot money" (among other candidate variables)
itself is a major source of market volatility in emerging countries. Typically, EME assets "have historically been regarded as inherently risky and particularly vulnerable to international shocks that result in a general increase in investor risk perceptions" (Ammer et al. 2010, p. 1 Columns 3e to 3g show the impact of asset holdings by various economic sectors on the volatility of cross-border asset returns. Although the parameter estimates of these indicators are not statistically significant, the inclusion of such variables significantly increases the explanatory power of the full model. In Column 3h, we have included the first set of control variables related to the share of investment in a distinct group of countries along with the two base variables. As can be seen, financial integration, the concentration ratio, OECD countries' share and the EME share stand as the key determinants of the volatility in cross-border asset returns.
Finally, Column 3i presents the full model with both sets of control variables along with the two base indicators. This leads to a considerable increase in the explanatory power, as the values of R 2 increase to 0.85 (from 0.21 for the base model shown in Column 3a). An interesting result that emerges from the full model is that, albeit not statistically significant, a greater share of assets being held by households leads to a reduction of volatility in portfolio returns. A proper interpretation of this result is challenging because household financial behavior has many special features that are not captured by textbook models (Campbell 2006 ). We will get back to this issue in the discussion of cross-section estimations in the next section. Column 3i also shows that having more assets held in OECD countries is associated with a reduction in volatility in cross-border portfolio returns. This is to be expected, since mature stock markets (as found in OECD countries), by definition, exhibit lower price volatility than their EME counterparts.
Since equity and bond investors look at financial investment very differently, it is instructive to compare how differently the key variables of our model affect the return volatility of the two assets. Tables 4 and 5 report the results for equity and debt assets, respectively. To make things more interesting, we compare the estimates in the two tables simultaneously. An initial remark is that, in general, the magnitude of the estimated parameters is often higher for debt assets and also the debt asset parameters tend to be more statistically significant than their equity counterparts. However, in terms of the explanatory power of the model (indicated by R 2 ), neither of these models seems to dominate. Interestingly, unlike debt assets, we find that portfolio concentration ratio does not always generate a (statistically) significant effect on the volatility of cross-border equity returns, although the estimated coefficients have the correct sign in all cases. A potential explanation for this empirical result is that in the last decade (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) , equity markets have endured more volatility and disappointing returns compared to bond markets (see the discussion below). This calls for the need for additional factors to explain the source of the volatility in cross-border asset returns.
As in Table 3 , we include a set of geographic variables followed by economic sector variables, one at a time, in the base model. According to Tables 4 and 5 2007, whereas the portfolio debt share has remained relatively stable in the 5-6% range.
Among the three economic sectors, banks and NBFIs exert a statistically significant effect only on the volatility of cross-border debt asset returns. Unlike banks, NBFIs do not face stringent capital and liquidity requirements, which may affect global liquidity conditions in ways that are largely beyond the scope of regulatory policies (see Bank of International Settlements 2011).
Our results show that a higher NBFI share leads to an elevation of volatility in equity returns, but dampens volatility for debt returns (see Column f in Tables 4 and 5 ). This asymmetry in risk exposure is consistent with NBFIs increasing their reliance on short-term debt instruments, 16 since by choosing short-term contracts, NBFIs keep the option to pull out quickly in the face of a market crash. In contrast to the case of the portfolio assets, a higher household share in a country elevates volatility in both equity and debt returns, although none of the effects were statistically significant. Tables 4 and 5 , Columns h and i show the results with, respectively, one and two sets of control variables added to the base model. Our first remark is that volatility in equity returns appears to be best explained by the model containing only the geographic variables, whereas both geographic and economic sector controls are useful in explaining the volatility of debt returns. The results show that after accounting for the level of financial integration and portfolio concentration, only the EME share appears as the leading determinant of (higher) volatility in cross-border equity returns. By comparison, an array of factors account for the observed volatility in the cross-border debt returns. As Column i in Table 5 shows, except for financial integration and household shares, all other variables stand as statistically significant determinants of debt-return volatility, albeit in different forms and magnitudes.
Finally, in
What could explain the difference in the degree of various determinants to explain the volatility in cross-border equity and bond returns? During most of the first decade of the 21st century, the equity and debt markets in developed countries behaved very differently. In the euro area, for instance, the creation of the single currency has led to the remarkable convergence in bond yields (both corporate and sovereign) and the associated reduction in volatility (Balli et al. 2010 ), whereas such integration seems to have been limited in the euro area's equity markets, relative to its bond markets (Bekaert et al. 2011) The severe decline in the global value of equity assets has partly been compensated by increased new issuance of debt securities (both private and government), as well as an acceleration in bank deposits, reflecting both a flight to safety by depositors and aggressive efforts by banks to attract deposits.
It is always a difficult task to explain capital market movements. In our conjecture, the confluence of many factors, including the ones used here and those not observed (e.g., policy and behavioral factors), contributed to the dramatic rise and the subsequent fall in financial globalization (measured by cross-border capital flows) in the past ten years; these factors are directly attributable to the changing volatility in equity and bond returns.
Cross-section estimations
We now turn to the cross-sectional implications of our empirical model for the determinants of the volatility of cross-border equity and debt returns in OECD countries. Tables 6, 7 and 8 present cross-section estimates for portfolio, equity and debt securities, respectively. As before, the dependent variable is the volatility in the portfolio/equity/debt returns, but, in this case, it is calculated as the standard deviation of returns scaled by total foreign investments. Furthermore, the cross-section regression uses time-averaged data to estimate the parameters, thus providing a long-run perspective of the determinants of the volatility in cross-border asset returns.
Examining the results in Tables 6-8, we notice that, in most cases, while the signs of the estimated cross-section parameters are in the same direction as those of the estimated panel parameters, the magnitude of the estimated parameters of the former is higher than those of the latter. 18 This is possibly due to the failure to adjust for potential parameter heterogeneity, which is expected in a cross-country context. Nevertheless, when using cross-section regressions of time-averaged data, Phillips and Moon (1999) showed that both the pooled least squares regression and the fixed effects regression provided consistent estimates of this long-run average relationship. This is because the relations are parameterized in terms of the matrix regression coefficients of the long-run average covariance matrix for the cross-section, instead of using covariance matrix for the data (as used in conventional regressions). We therefore follow Phillips and Moon (1999) and interpret the estimated coefficients as average cross-country long-run effects.
Nevertheless, although it would be difficult to interpret the estimates unambiguously, the cross-section results are suggestive of the negative (positive) impact of financial integration (concentration ratio) on the volatility of cross-border asset returns (Table 6 ). The results of the remaining models reported in Table 6 are somewhat similar to their panel counterparts (Table   3) , albeit with vastly different coefficient estimates. Crucially, for the full model (Column 6i), the cross-section estimates also suggest that a higher portfolio share in EMEs (by households) elevates (dampens) the volatility of the cross-border asset returns. The EME-volatility nexus has already been discussed, so let us interpret the results of the household sector as a major determinant of the earning volatility.
The finding that a higher (portfolio) share by households has a long-term negative impact on the volatility of returns is both appealing and puzzling. It is appealing, because it emphasizes the crucial role that households' portfolio holdings play in reducing overall market volatility.
Not only the amount invested by households, but also its composition of equity and debt seems important. As shown by Column i in Tables 7 and 8 , the long-run effect of volatility reduction is greater when households hold more equity securities than debt securities. It is worth mentioning here that both in the US and Western Europe, households place a larger share of their financial assets in equities than fixed-income securities (McKinsey Global Institute 2011a) . 19 On the other hand, the puzzling side of this result is that it appears unconvincing, with the findings of a large body of empirical evidence suggesting that, in general, household portfolios are poorly diversified, with many people reporting substantial holdings of a single stock -see Campbell (2006) for a survey of the evidence on household portfolio choice. Nevertheless, the observed reduction in volatility through greater household participation can be interpreted as the natural 19 By comparison, investors in EMEs keep most of their assets in bank deposits or physical assets (such as real estates and gold), which reflects lower income levels, underdeveloped financial markets and other barriers to diversification (see McKinsey Global Institute (2011a) for further discussion). Nevertheless, our preliminary results suggest that households hold almost twice as large a share of equity securities (15%) as they do debt securities (8%).
outcome of greater risk-sharing facilitated by increased integration.
Summing up, our analysis has brought to light a number of key determinants that influence the volatility of cross-border asset returns. Among the factors that explain the elevation in volatility are (rising) portfolio concentration and a greater share of asset holdings in EMEs. In contrast, more financial integration and a greater share in OECD countries and by the household sector cause a reduction in the volatility. Larger asset holdings in OFCs and by NBFIs increase overall market volatility, although they affect the volatility in equity and bond markets in the opposite way. Overall, both the cross-sectional and panel estimates provide somewhat similar results, leading us to conclude that results obtained in this study are indeed robust.
Robustness: Addressing endogeneity bias
In this section, we check the robustness of the above analysis allowing for potential endogeneity in the relationship between volatility in asset returns and its determinants. Endogeneity may arise because the foreign receipts to total foreign investment (FR/TFI) ratio (i.e., the dependent variable) and the level of financial integration (portfolio concentration between countries) are jointly determined in equilibrium. In other words, while more financial integration or concentration may influence the volatility in asset returns, there may also be a reverse causality running from the former to the latter. In fact, both Granger's (1969) causality and Geweke's (1982) measure of instantaneous feedback 20 tests confirm the existence of a bidirectional causality between changes in the FR/TFI ratio and portfolio concentration for portfolio, equity and debt assets. 21 However, no such bidirectional causal relationship is found between changes in the FR/TFI ratio and the level of financial integration.
To deal with the endogeneity problem, we make use of an instrumental variable that is related to financial concentration but does not lead to change in the dependent variable (i.e., the 20 Unlike Granger's (1969) causality test, which tests whether lags in one variable can be used to predict the current values of another variable, Geweke's (1982) measure, calculated from the residuals of standard Granger causality tests, provides the instantaneous (or contemporaneous) feedback between pairs of variables. The latter test is desirable in situations where the data are measured infrequently (e.g., yearly) and the causality is instantaneous. See Dicle and Levendis (2013) for further discussion.
21 For portfolio assets, the estimation reveals that changes in the FR/TFI ratio Granger-cause portfolio concentration changes (p-value: 0.028). There is evidence of instantaneous feedback between the two variables, as reported by Geweke's measure (p-value: 0.047). For equity assets, while changes in financial concentration Granger-cause changes in the FR/TFI ratio, the reverse is not the case. However, Geweke's measure reveals evidence of instantaneous feedback between the two variables (p-value: 0.110). Moreover, the total correlation between the two variables is highly statistically significant (p-value: 0.005). Finally, for debt assets, although changes in the FR/TFI ratio does not Granger-cause changes in financial concentration (p-value: 0.313), both Geweke's measure and total correlation reveal a strong linear association between the two variables (p-values: 0.010 and 0.002, respectively). Overall, the above estimation results reveal an empirically acceptable level of causation (both lagged and instantaneous) between the variables under examination.
FR/TFI ratio) aside from the indirect route via financial concentration. Our chosen instrument is a measure of "trade concentration", since it is very likely that bilateral trade in goods is a powerful determinant of bilateral asset holdings between countries. The economic rationale that provides the bridge between trade in goods and asset holdings is based on information symmetries, which states that trading in the goods market reduces informational asymmetries in the financial markets, thus helping investors' financing investment plans in foreign markets. 22
Since our objective is to find a suitable instrument for the concentration ratio for the top five countries, for each country, we construct the trade concentration measure by mapping the trade shares of the five countries that enter into the calculation of the financial concentration ratio.
Thus, for the US (to provide an example), the top five destinations where the US investors are most likely to invest also appear in the calculation of the trade concentration ratio to capture the strong relationship between trade flows and cross-border asset flows. The trade concentration ratios are constructed using bilateral 'exports' and 'total trade' shares, and the shares are chosen using two different schemes: (i) the contemporaneous (current period) shares and (ii) a threeyear moving average of the current year and the previous two years of trade shares. As a result, we have four alternative measures of trade concentration ratios for each country as possible instruments of the financial concentration ratio. Table 9 presents the correlation coefficients between the financial concentration ratio and four alternative trade concentration ratios for each country in the sample. We find that for the majority of countries with large financial markets (such as the US, the UK, Germany, Japan, France and the Netherlands), the correlation coefficients are positive and highly statistically significant, complementing the strong relationship between trade flows and cross-border capital flows discussed above. The opposite sign for the correlation coefficients between trade flows and cross-border capital flows in some countries could be the result of return-chasing behavior and portfolio diversification in response to negative domestic macro-news in host countries. Overall, the estimated correlation coefficients provide support for the hypothesis that the trade concentration ratio can be used as a relevant instrument for the cross-border financial concentration ratio to deal with the endogeneity problem discussed above. Table 10 presents the generalized method of moments estimation of the instrumental variable regressions for both the panel and cross-section models by the class of assets (portfolio, equity and debt). For brevity, we only present the results of the full model for each asset class. Several 22 Aviat and Coeurdacier (2007) report that a 10% increase in bilateral trade raises bilateral asset holdings by 6% to 7%. The reverse causality is also significant, albeit smaller (2.5%).
remarks are in order. First, except for equity assets, the null hypothesis of a weak instrument is rejected for both portfolio and debt assets (as indicated by the very low p-values of the F -test), suggesting that the trade concentration ratio is a valid instrument for the panel and cross-section equations. The relatively lower level of statistical significance seen for the instrument for equity assets, particularly for the cross-section model, is consistent with the weak causality between the FR/TFI ratio and the financial concentration ratio detected with the Granger causality test (see Footnote 19) . Second, the estimated coefficients of the instrumented variables (i.e., the trade concentration ratio) in the first-stage regression are positive and statistically significant in majority of the cases, consistent with the core empirical findings discussed above. 23 Third, in all cases but one, the instrument constructed using the three-year moving average of export shares provides the best estimation results presented in Table 10 . This suggests to us that improvements in goods trade integration positively affects cross-border asset trade. Fourth, we see that the coefficients of the financial concentration ratio are less precisely estimated in both the panel and cross-section models, as indicated by the changing of the parameter sign across asset classes and the lack of statistical significance of the parameters. However, instrumenting appears to support the results that more financial integration (an increase in asset holdings in EMEs) leads to a reduction (elevation) of the volatility of the returns from cross-border asset holdings. Moreover, instrumenting appears to increase the effects of banks on the volatility of the return from debt assets. Although they are subject to a number of caveats, the overall findings of the instrumental variable regressions are supportive of the core model presented above, suggesting that our core results are robust to the endogeneity problem.
Concluding remarks
In this paper, an attempt is made to understand the likely determinants of the volatility of cross-border asset returns. Given that over the past decade, EME financial assets grew more robustly than those in mature economies, and given that (future) global wealth is shifting to EMEs due to aging populations 24 in developed economies, our finding that a greater share of assets invested in EMEs is associated with higher earning volatility has important implications for policy decisions. These include strengthening the legal and regulatory foundations to improve the financial transparency of stock markets in EMEs. As emphasized by our results that higher asset holdings in mature economies lead to a reduction in volatility, an improvement in the conditions for investments in EMEs, therefore, would be the right step towards managing and mitigating the risks in global capital markets.
Furthermore, in view of the finding of a negative association between households' investments and market volatility, policies to facilitate households to have a better access to equity markets could help lessen the volatility. Like institutional investors, households have long time horizons and can provide "patient capital" to the market, as well as volume and liquidity. While our results point to (greater) financial integration as a dampening factor influencing earning volatility, despite the globalization of capital markets achieved so far, investors in mature economies have been slow to diversify their portfolios internationally (i.e., they have a higher "home bias"). 25 To encourage global capital flows, policy-makers in both mature and developing economies should implement appropriate measures 26 to discourage home bias. [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The variables include; receipt to investment ratio (absolute change) represent the absolute value of the change in receipts to investment ratio (i.e. receipts to investment ratio (t) -receipts to investment ratio (t-1)); financial integration is foreign portfolio investments and liabilities to GDP ratio; concentration ratio is the share of investment in five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share are the shares of foreign portfolio investments made in the mentioned groups of countries; and, banks' share, non-bank financial institutions' share, and households' share represent the shares of portfolio holdings by these sectors of source countries. The dependent variable is the volatility in cross-border portfolio returns (computed by taking the absolute change in the portfolio receipts to investment ratio) for a sample of 28 industrialized countries for the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity corrected standard errors are shown in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. The dependent variable is the volatility in cross-border portfolio returns (computed by taking the absolute change in the portfolio receipts to investment ratio) for a sample of 28 industrialized countries for the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity corrected standard errors are shown in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. The dependent variable is the volatility in cross-border portfolio returns (computed by taking the absolute change in the portfolio receipts to investment ratio) for a sample of 28 industrialized countries for the period 2001-2009. Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity corrected standard errors are shown in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity consistent standard errors are given in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity consistent standard errors are given in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. The dependent variable is the standard deviation of portfolio receipts (scaled by the investment ratio) for a sample of 28 industrialized countries for the period 2001-2009. Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity consistent standard errors are given in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively. The dependent variable for the panel model is the volatility in cross-border portfolio returns (computed by taking the absolute change in the portfolio receipts to investment ratio), while the dependent variable for the crosssection model is the standard deviation of portfolio receipts (scaled by the investment ratio). Data includes a sample of 28 industrialized countries for the period 2001-2009. Financial integration is measured as the ratio of foreign portfolio investments and liabilities to GDP; portfolio concentration is the percentage share of investments in the five largest destination countries; OECD countries' share, emerging markets' share and offshore financial centres' share reflect the percentage shares of foreign portfolio investments made in that particular group of non-overlapping countries. Banks' share, non-bank financial institutions' share and households' share represent the percentage shares of portfolio holdings by these sectors in the sample countries. Heteroskedasticity robust standard errors are given in parentheses. ***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively.
